The loading of human erythrocytes with small molecules by electroporation.
The technology for loading the cell with membrane-impermeable substances by means of electroporation consists of the following three stages: (i) the creation of pores permeable for the desired substance; (ii) the introduction of a substance into the cell cytosol; and (iii) the restoration of the membrane barrier function. In this paper, the experimental data on the loading of human erythrocytes with small molecules (molecular weight below 500 Da) is presented. The results obtained show that increasing the intensity of the electric field pulse increases the fraction of electroporated cells. The pores through which the molecules of ascorbic acid and mannitol (radius below 0.5 nm) can enter the erythrocytes appear when the field strength exceeds 2.5 kV/cm. The concentration of ascorbic acid inside the cells increases linearly. At 4 degrees C, the rate of ascorbic acid influx was constant for at least 4 hours. The original permeability of most of the cells towards ascorbic acid and mannitol was restored after about 6-7 min at 37 degrees C, and the characteristic time for complete resealing was about 20-40 min. The procedure described here can be used for loading cells with membrane-impermeable substances.